The kinetics of the reductions of alkyl disulphides with triphenylphosphine have been studied in aqueous dimethylsulphoxide at various temperatures . Solvent effects on the reaction of dipropyldisulphide with triphenylphosphine in different aqueous organic solvents have been analysed in terms of mole fraction, the Kirkwood and Ε γ " functions .
Introduction
It has been well known that aryl disulphite are reduced to thiols in high yield by reactions with triphenylphosphine in aqueous methanol 1 ' 2 (Equation [ 1 ] ).
[ 1 ] ArSSAr + Ph 3 P + H 2 0 > Ph 3 PO + 2ArSH
Overman and his Co-workers 3 4 carried out a detailed kinetic study of the corresponding reactions with the ethyl aryl disulphide in 50% (v/v) aqueous dioxane. The data at both low and high pH were in consistence with a two-step mechanism involving formation of a phosphonium intermediate I (Equations [2] ). The possibility of an alternative mechanism based on biphilic attack by Ph 3 P on the S-S bond to form a phosphorane intermediate has been ruled out (Equation [3] ) because of the sensitivity of the reaction rate to change in the solvent polarity as indicated by correlative with Granwally values ( m = 0.89) 3 .
S -Et ^ S-Et [ 3 ] Ph 3 P + I • Ph 3 P\ S-Et ^S-Et A similar sensitivity to solvent effects for the reaction of element sulphar with triphenylphosphine in benzene led Bartlett and Meguerian to propose an analogous rate determining ionization of the S-S bond as in the following equation ( Equation [4] ) 5 .
Ar 3 P + S-S-• Ar 3 P , τ ---<β>.-?
S-(S>,
Hall and his coworkers 6 have extended Bartlet and Meguerian s earlier study to include the reaction in toluene of series of tri-coordinate phosphorous compounds with elemental sulphur. Salim and Tillet reported on a kinetic study on the reaction of series of cyclic disulphides with tris-(4-chloro phenyl) phosphine in aqueous organic solvents. Kinetic procedure: The rate of reactions were determined spectrophotometrically by following the disappearance of the phosphine at (260 nm) using a Perkin-Elmer model 330 spectrophotometer with a thermostatted cell compartment (±0.1 °C). The phosphine ( 20 μΐ in ethanol 1.5x Μ was added to 3.0 ml of the disulphide (2.0-5.0 xlO' Μ ) in the aqueous organic solvents in a 1cm path length cell at the required temperature. Values of ki were calculated by the standard equation using a least squares procedure.
Result and Discussion
The
rate of kinetics reactions of [DMDS], [DEDS], [DPDS], [DBDS],and [DIPDS]
with triphenylphosphine in aqueous organic solvents have been studied conveniently using U.V Spectrophotometry. All reactions were followed in aqueous organic solvents which contained 0ΑΝ Hydrochloric acid was used as a buffer to reduce the possibility of reverse or side reaction of any thiolate ion intermediates.
U.V. analysis of the reaction products of all reactions studied showed only triphenylphospine oxide and there was no evidence of phosphine sulphides which could arise from such processeswas detected.Under the condition used, pseudo-first order of reaction kinetic were observed and the values of ki obtained were directly proportional to the concentration of disulphides as shown typically for the reaction of dipropyldisulphide with triphenylphosphine in Table 1 . The values of ki and second order rate constant ( k 2 = ki / [ s-s] ) for the reaction of dialkyldisulphides with triphenylphosphine are determined at different temperatures and the results are summarized in Table 2 ; and the Arrhenius parameters are shown in Table 3 . The results in Table 2 show the rate constant (k 2 ) for the reaction of alkyldisulphide with triphenylphosphine in 50% DMSO-H 2 0 (v/v) in presence 0.1 Ν HCl decreases gradually from dimethyl disulphide to dibutyldisulphide and the falls are observed more sharply on going to di-isopropyldisulphide which could be attributed because of the greatar steric bulk group which makes the access to the S-S moiety more difficult. 
Solvent Effects
The values of the second order rate-coefficient k 2 for the reaction of dipropyldisulphide with triphenylphosphine as function of solvent composition are shown in Table 4 for a series of mixed aqueous organic solvents . The reaction rate is found to be sharply dependent on solvent polarity (as illustrated in Figure 1 ) and is characteristic for the reaction proceeding through highly ionic transition state .The analysis of the data in term of the Kirkwood 8 function (ε-1)/(2ε+1) does not lead to a linear correlation (Figure 2 ). The treatment attempts to correlate solvent effects which arise purely from electrostatic interactions and the lack of correlation suggests that there are factors which contribute the overall polarity of the solvent as an importan factor. The analysis of our data in accordance to Dimroth and Reichardt° an empirical solvatochromic E T (30) scale to study the polarity of a variety of binary aqueous organic solvents for aqueous methanol, ethanol, propanol, iso-propanol, tert-butanol, acetic acid, acetonitrile, dimethyl formamideand dimethyl sulphoxide as a function of the normalised Ε j' function showed much more improved correlation over the use of the Kirkwood function though some curvature is still observed (Figure 3 ) It is generally assumed that Ε j values reflect a combination of both non-specific and specific contribution to the polarity 10 .
In order to better compare non-electrostatic forces on the reaction of a phosphine with alkyl disulphide, isodielectric rate constant ( k2 ,so )were calculated, for five pairs of binary solvents for which litrature data are values available; plot of In k 2 verses mole fraction of organic {n org ) using values directly 
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The marked dependence of the rate of reaction of dipropyl disulphides with triphenylphosphine on solvent polarity and the similarity of this behaviour shown by the reduction of diaryldisulphide 3 cyclic disulphides 7 , amino phosphines " and of elemental sulphur with aryl phosphine leads us to prefer the fully ionic mechanism shown in the following scheme .
Ph,P + ^ -^ n-pr pr-n Ph,P -S -S n-pr pr-n Θ Ph 3 P S -pr-n + n-pr-S Θ Ph 3 P S -pr-n + n-pr-S H 2 0 Ph,P = 0+2 n-pr-S Η Scheme
